Erythropoietin-activated ERK/MAP kinase enhances GATA-4 acetylation via phosphorylation of serine 261 of GATA-4.
GATA-4, a zinc finger transcription factor, plays a critical role in heart development. Previous studies have shown that p300-targeted GATA-4 acetylation increases GATA-4 stability and transcriptional activity, which then stimulates hypertrophy of cardiomyocyte. Erythropoietin (EPO), an essential hypoxia-induced hormone for normal erythropoiesis, is known to exert cardioprotective effects against heart disease of either ischemic or non-ischemic origins. Although, various action mechanisms of EPO have been proposed in the diseased heart, its action mechanism in normal condition has not been investigated. In this study, we aimed to investigate the influence of EPO-induced ERK signaling on the regulation of GATA-4 protein action. EPO treatment increased the protein level of endogenous GATA-4 via ERK signaling pathway. Inhibition of ERK activity by U0126, suppressed EPO-induced expression of GATA-4 protein in rat cardiac myocytes. In addition, ERK activation by over-expression of constitutively active MEK1 strongly increased GATA-4 phosphorylation and subsequently enhanced its acetylation in P19 cells. EPO-induced ERK activation further increased the association of GATA-4 with p300. On the other hand, knock-down of p300 using siRNA diminished ERK-induced GATA-4 acetylation. As EPO-induced GATA-4 phosphorylation via ERK signaling pathway directly correlated with GATA-4 acetylation, we investigated to identify the ERK-dependent phosphorylation sites in GATA-4. Site-directed mutagenesis implicated that Ser-261 in GATA-4 played an important role for ERK-mediated GATA-4 acetylation. Taken together, these results indicated that EPO-induced ERK signaling activation increased GATA-4 phosphorylation and acetylation, partly via increase in the association between GATA-4 and p300, and these processes required the phosphorylation of GATA-4 at Ser-261 residue.